Effects of age on cholinergic vasodilation of cortical cerebral blood vessels in rats.
The present study examined the age-related changes in the cholinergic vasodilative system originating in the nucleus basalis of Meynert (NBM) and projecting to the cerebral cortex using Wistar rats of three different ages; young adult (4-7 months), old (24-25 months), and very old (32-42 months) rats. The vasodilative responses in frontal and parietal cortices, measured by laser Doppler flowmetry, induced by electrical stimulation of NBM without blood pressure response were well maintained in old rats, but declined significantly in very old rats. Extracellular acethylcholine (ACh) release in both cortices collected by a microdialysis technique showed both basal levels and response to NBM stimulation to be well maintained in both old and very old rats. The vasodilative cerebral blood flow response elicited by stimulation of the muscarinic ACh receptors, using their agonist, arecoline, was also well maintained in old and very old rats. Considering the present data and our previous finding that the cerebral cortical vasodilative response to activation of the nicotinic ACh receptors using their agonist, nicotine, was markedly reduced in very old rats (Neurosci. Lett., 228 (1997) 203), it was concluded that the age-related decline of nicotinic ACh receptor activity was a cause of the decline of the vasodilative responses elicited by NBM stimulation in very old rats. This result suggests that a reduction of the cholinergic vasodilative system in very old rats due to decreased activity of the nicotinic ACh receptor may cause insufficient blood flow in the cortex when the cortical neurons require.